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(54) MATCHING DEVICE AND PLASMA TREATMENT APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a matching 
device and a plasma treatment apparatus making use 
thereof, which makes impedance of high frequency load 
match with that of conducting path without enlarging its 
size and without prolonging matching period even in case 
of supplying high frequency power of more than 100 
MHz. 

SOLUTION: The matching device 41 is constructed by a 
resonance rod 61 which transmits high frequency energy 
from high frequency power source 40 to a plasma 
generating electrode 21, a variable capacitor 62 
connected to the resonance rod 61 and the electrode 21 
in series which controls imaginary part of complex 
number of impedance, and easing 63 surrounding 
resonance rod 61 with ground connection, a link coil 64 
which controls real part of complex number of 
impedance while making high frequency energy excite 
the resonance rod 61, and a controller 69 which controls 
the variable capacitor 62 and a driving part of the link 
coil 64 so that the system between high frequency power source 40 and ground connection 
including intermediation by plasma, may construct a serial resonance circuit in a state of 
matching. 
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[ftifiiMtoffia] 

[ m&z i ] mmmm t mmmmmx» t omiz 
wra*-r&«ji*ik. 

b^-zmim i cism^s^-n. 

k-rs si^ii i £ ^um &m 2 Kfem^s^tt. 
[»^JS4 ] mtmwmt mmmfct i±mmmzmf 

[ us* 5 1 m&mm-s&mmi . mmm&iz i o 

&Zb ZftMb -t h tmm 1 #>6M 4 <oi vffu&» l 

jvt ma^mmt <r>m<?mm*mm-& zb^z^^y 
t'-y yx*wm.-?z> z t z<tmti-&m-%m 5 &s» 

[ it &m 7 3 mm^^^mmt .mmvy?^^ 
Mzmm^firz^^yry^r-^ ^z-^l, zco^s 

y ? y*r~ £ mm? ZZklzi*) J yv—fyx* 

mm- h z h ifmmt^mim5 tietBoium 
msms] mmy?^4MmikttL. mm 
nwzmm?&£oizimt>tix^&z-b£mmti-& 
m%m7izimcDMHr&. 

m^mzmmznm5mmmi,znfflmmj) s m 
»wk, mm&ttzmmwmnm-^wz^x® 
mmtz&mmmtz^v. mimmmmizx omta^ 
in%mcD{mzmmi-z> ztizxK^ yv-yyxmm 
mcommmm-tz, z t *mw.tirz>m ?m i fr^mm 
m4 w^-ttifr i mzim<r>m&m. 
[ msm i o 3 mmim-stemmi . wm&mw\ 
timi&mmiznmmnj) *tm-?&mwm>m 



wu z.cosjm^y j fy^--^mm-t^zb^zxK>^ y 
^~ifyxmmm.<^m^mmt^zb ^mt-thn 

t it^js i i 3 mmwma «t t>itri aiSM&m *p*a 

(dWt &*iT i * * i k Sri^S k & M^fl 1 6fll*Jl 

i o cov ^-fn^ i jgtcfBifcostea. 

[ 1 2 3 wia^^masco^i^c^ 1 0 0 M H 

wnvfr i Ji^iatto^s. 
[ i 3 3 Buie^ffi#*5 J; vmrnfflmnffimA 
mzunizmmz ji^^sa yf y^-ti . friars x 

M&H 1 A^lt** 1 2 <0V ^-TtLA^ 1 JBK:iEtt<0SE^ 
[ 1 4 3 Wie^a y-^-fi . 

[ i 5 3 unwrsea >f . -t<o— 
mfis^itriar^x-e^^ffi^-gp^^rL. le^SkL 

i fc zmi b -r&msm 1 3 tiam^s^ . 

t^t^. nmrnmeyiy^-yy^mm^y 

[ m^m 1 7 3 *ja«MMtw)>f ye-m«ww> 

^y^-tmmr? x^mmmizmmm. *> m-ft>ti& 
z b tmiL b-tz nmm 1 6 (=ib*^s^« . 

C W*3S 1 8 3 ffiHE^rSEn yf ^-(i^lSeDgfM^ 
£ k & k-*-*l»5WI 1 7 tfatKcoS-^H . 

cii*ja2 0 3 w&Buum»zti*++>'rt-- 
f-r w<-rttda*ri*rr& «t ^ tisft^^m 1 «fc v 

Ig2<7)^fiik, 

BuiaiSJiiismiik tiria^ 1 w«sk<oiatcsttfe*is x 
7X7^ yt-X^x^fEiMSS-f ytf-^yxtcS-^^ 
^S-^Hk, 



Ki:£JMtU 

msmmxh^x. 

[ if ;&js 2 l ] ftff B?SJi&*MoJli£fStf* 1 0 0 M H 

zVLLTfoZ Z i: ^##fc-ri»IS5R« 2 0 KfBttOX^ 
[ if *Jf 2 2 ] MMS»M^JR^Six 4 f-r WN'- 

Hiiies^^ttiis^ mass 1 0>*«fctf>iafci«t&*u x 

Rfc*A*U 

WSeSEfflltttftfcJ: 9lw!EJ&l<DmffifcS&2cO®iJ:<0 

t&ia*&»Mu HuiBm i ^awtieR o mi t>ti&z 

[000 1] 
[0002] 
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•yfymK 7 ^ijy/. CVD Hfr¥Mj&R) 
Or 7 XT^Pl^ffl $ nx v -> & . 
[0003] ZcoX a ^T^Xv^aSrtTO tztbW? 

[0004] ifiS^SffifS7-7X7j!|EiSli. 
S) £KBU 9mtfX*1-v>rt-n\,zMX-f&k.h 

tfX<7)TJX-?*Bf&LX¥mfo i yx.'^zMLXy°?X 

[ooo5] a ^siSMWfir5X-7ji 

[0 00 6] L3&»L**«6. 3fi¥. ULSItfcWf 

[ o o o 7 ] fit. wtott&ii6isiftMJi0>fsiWdS& 6 

• 0MHzgJ*£**C±#$-l2\ (S&m7"5X-?$:m&L 

4fc£#f J&f l>i.i: j&*K* fc*UC 6 OMHzlS 
{OWaafct-U lOmTorr tlTO»^Jgf*^JSX9 
X-?£&jaW-*£fcJi»C*$. ZCVtztb, 

[0 0 08] Jril^-C, ClcOiatsM^SrEpjDLTX 

hib, mrim i o i ii N ftiiism^ 1 o o tjjti 
i o 2 1 ^)iatc»»t6*i. fgti§tL^i:^oif i o i 

aSr^LTfcO. f ^^^iVAttWi 1 0 0 frt>±&M 

m i o 2 ^■m-thtmb^mM 1 o 3 tc*r txmmz 

±$Mfrb-3 4)Vi 1 ifci«ayfyt-i 14 

i j6*Rtt4.*LT*j 0 . s mzajju 1 1 1 ff)±m.mu±m 

r rtL$tL^H^yf*>'-9-~l l Oifiimzti* 
! 1 1 ^TSfflfcttJgffiSftjfc^IISa yfyf- 1 1 2 1 

ti, <BK^ilM»tlS«Sn. I^^yfytl 12, 

: ii4comz*:-?-wx'$t.{t2-<<t&ztx'm&wm* 
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\,z«m 3 a )v*m v \h n t i ft ♦ 

[0009] 

[^«&Li dk^ftllffi] UfrLfrtfft. -^<fc 
fiJJIMitk&ft. 

[0 0 10] £<^J;3&^«B^£IIim-ft*:#>k:. vh 
F#»#-~ UHFS (30 0MHz — 3 GHz) fcltJjf 
ft^fc«ttfflV*ftilftX*7^<*>ftfrf§£ 1 0 OM 
H z £jt^ftJfl»»#i^<ar5X^©l^teiBV*ft 
£ k ftftft . 017 ic^-f J; 3 1 . x ^ 

fittfc 2 SiF^XhiOPIW^-y^ffijtopS^ y l 3 

2£SS«U iixfttSK^M >l 3 2±«*fl 3 

3£»»s-&T-r y b y x & *>t* i) . 

[00 11] L^L&T^ft. Zco±o%X?7"Jn&com 
•frill 2 Ui. Jfl»*?l 3 3W.X l/4» 
JlfiLLWfiW- ft 0 > 15 0MHz £lT«0*fr t= 

J3u ll^^yi 3 2O*3j& t 5 0 0mmJJ[Jbfc®fc ! 5: 

tz . m&m=? 133 <mmmf^±% < & 0 . 

Sftfcs s*§*^i 3 3£^-:?-T»^ft.lk£# 
Ji;-rftk. nite^»j*^itt^s«i^g£W. 

Siftftti&v^ 

[0012] -ST. »+- 1 0 0 mm 

w&fgMatfbt^ v ^ k mm#i±*^3iM t 5S- ft mmm 

x. ft fc*> >Rtt6 t^^XTy X7^%- k * 
0, £fcRj£WcJ;ft^t>*#:5r*>Ok=5r-5TL* 

•yT^iSk&ft. 

[0013] 3fc»H^i*»*»ft*Wt**r5a:Siift:fc<^ 
tftot. 10 0MHz£Lh«*Wjft«**tt*6^-ft« 
•fr-Cfc . *fflft«r«< i k&< . »frl*lttWI<*4i 

vb--ryxi^fr$-ttft ft»fr»*j itx 

-fft. 

1 0 0 1 4 ] &%mknT-mmz x ft ^f%-^x 
*^-SBfe*i^* < -r ft i k „ j&^hffi-fk* 4 nr 



•^ftikSrSMk-Tft. 
[00 15] 

[HIH*H8W-ftfctf>*>#»] ±EllH*>RW-6fctf> 
fc. *H«!li«lll«i(:J:^- rtJSiftWfifcWajft 

a*p*A» k oratstt fttu mmfe-mm yv-y 
yx*\smu y¥-yyxt,zm.^Zit&M-£mx'$>~o 

X . ft <oSSffl jftx £ K^%fiffifV 

A^t^-Tft^#k, «fHft«»i3j:tfirEKflBft 

gpoiiiifi^fld«r^g-fr^ma5k^fl:iiL-. huIs*^ 

«fflKpft*JB*S*«ffcSft iTtf>IH0*. SfrttttT*W 
2kM\sSmffim-&£dt l z^ rnm*I$Z3y7yy—&* 

[0016] *WM<7)M2coWb!il l zJ:1x&\ mm^MM 

»t* t . iriBx^xv^m® izmm. k> m-f^n 

ftit*^k-r&SEfr»3WittSitft. 
[0017] *^^SS3<Ofbat=J:#t«:» »3?ftS»^ 
^JR^S^lft^-vWN'-k . f-A-^N'-rticffl^iSF-fft 
J: o fc^tt ft fifcai 1 *s Jr^m 2 tf0«ffi k , Buiem 1 <o 
«Sfc:WiaijW**tt*W-ft*JBiftil»k. MSKIKK 
«Mk Miflm 1 k coiSl^tt ftix. 7-5X7^ y 
b-^yx^f5i*S&-f ye-^yxtSEfr^-frftSEfrS 
k, HulB^^y^-rt^Bf^Mffi^fc^-rft^ 
^©k. Hul5f--vy^-^^5fiS^$r#A-rft^fl^' 

xmx^& k u . mm&mw&jj c <t o H^ie^ 1 

0^^"XSr7°7X^LT7" , ^Xv^aaSrtf d i 

i±. sjUMWiii* 1 ft <o»ffl«x*;i^f *«ne» 1 <n%, 
mizmm-f ft . Mta^^ & x xmssm 1 
mtzwm£&mzti* -i y v-yyxmmtvimwm 
mzft o y?y*r- 1 , mmffimntmizWLtf 

-zmmmt. fr^A yv-yyxmm®L<vmt$<?>mm 

^mfie^iS^«gP^PS$ixft - k SWfRfc-rftX 

5Xv«fflyeafcWiets*Lft . 

[0018] *^co^4^ffi^tcJ:ix{±\ 
ASJRS^Sf^r^-}:, f-^Wf-rtfcJWWrf-ft 
«t a t:»*t ftitfc® l isir/m 2 <7)n&t . buIB^ l o 
MfcWffl*flW3*«*ft^ftWJBift«aRfc. MKiSiliS 
«Bkl»E»l <0«S6k<0BIC»»tft*i, 75X7^ y 
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4M$k . we** y^-mzmmrfxzmA-t&z&mtf 
xmx^mt ftiwiu mmmf®tfm3i\ l z£ K>mim 1 

fci o wmtfx ft y°7 x^it Lxy°y x-?mMZt7 a z 
[ooi9] ±te*^c7)^ i c7)ii£<ogL.±uc intr, 

?hJifcffi{WaS$ft^£^k^n y^y-tf- k ft 

-ktswmim®®! srflww-* o-c. ioomhz ja±<o 
i^ism* ft«;&-r-s>iiiirc . x ? yjj&cox a 
mtzm< ^k%<. -$mm<m$ti yf>t^?iffl 

ft«ff k >"9-- k ft ffl^JfclEfi Lfc ^ 

kfcio. $&m<n4 >???>x!mQfcz>bis<i- 

Sdh^tl. *Ss#kil#:k^8gfii$:illl85Wf^iS 

M^T fc-HNcflWIiafcftffio-r v t-*'yxftfs*g§-*f 
*3>f;WkL-CIM^S-»irS*-&fcU±, ftffil#<0*$ fti« 

j*tfil«firi,wyc, rtafflBfe0y»5r<, fi*ScKttffi<0# 
SmK £ k - 4 . 36te*fc.t**fclRl 

"nsa yy--zm^xm-&z 1 & cot 

xfy'UftcoJ: a Jc^H#Pa#:§K : 5r&£ k##i\ $ 
[0020] ±3E*»Hjog5 20«jSfcJ:Wf. 

k te i & W-^x*/W^-ilBfeSr^ < -t h £ k #T' 
$ri,*0T\ KitrtimPT'*ffirt i ©<&&<rk# : 5r^. L 

[002 1 ] JJ2*»W<^)IB3<0«jftfcJ:ixtr. ±IE* 

hbh<oksi «ftjifc«iMtii!v*r?X7«« 

JIA«WlR$*l4<0T, 1 00MHz W±cvmm%mj) ft 
&J&LTX9Xvft£j£^£*&£-'C'*>. Wrti&tryk 

ftfijffl LT+^Hcr^xv^-r yv-yyxz&mmj 



[0022] ±SB*f£ B J3tf>a&4«0«&fc: «t*ttr. ±IB* 

wtmf&zti&oT* mm tfafis^eRt** -r k tc i 
& 7 , 7X7wm , x^k-«**^ < -r a c: k 

[0023] ±JE*SSW»»1 <?>!bSfcffi*»£»fci3 
X9XvCS)2>. 

[ 0 0 2 4 ] ±K*fKB<0JB 1 <7)Wi&l,zi%&m£- 

mza^x. ms^m^y'fy^'-is^vmm^m^ 
^mmmzmfct h «t a t=e»«t=:»BSff s c t tm& 

k^r§. 

[0025] $ h tc . buIS*«# k lirlEM* k UtPMlFK 
kW.Wt <r>r£<D®mtf&mz£ k%>9 » 

y x jm<rtm&&& k * * . 
[0026]$ uztt^ msE^^m^mmi. mm. 
mmz£ r>ms^mzmmmtj3*mi't& u y^ ^ 

«»^osffla»j^) TJjaMJ* ^Hjaatr s - k &v 

#s *^B*ft^<^4£k^T-^-5.„ 

fc. miauy^a-f;UkHWa^#ko^8ESiftPS 

-f* £ k t et o >f y e-^yx^s^ongpfti^-rs 

«r^r?>Ty^-ft$fe^*t. ^^nr^rjy-rv-f- 
*mm-h £ k ci o a yt°-yyxmm$n<vm&zm 

ft. *ig#ftH^4J:atciS{t, #3yf>t-t: 

£ k J: 0 -f yv-yyximm<7)m&£M& 

[0027]$ fetcife, fuia'Br^^mgpji. we 
^ji»^i6i^*=t^§*Lfl^««»fcKH«E^ ft 

^vx^tst^ajftnm-4 i a - k t-c 

[0028] $^t^?t s twe=rss»^»«aHis ffifSB 
^n^^$tLBoiasii#^«^m7jftA*^-i>« 

IWk ^SSWkiS^JtiffiS^^^E^y-ryif 
-kftWL. £«0^r? y^y^-ftirafi-r 4 £ k £ J: 

o>f > v-yyx&mmt& «t a ^ t 
[0029]$ ibtijfe, mM^mmaxr/mmryX 
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flucifttt* 4 o \z+ti\i. z^ftteimnm.Tfo$>fr 
i o o 3 o ] § wsesfjai»«a5i<oH«3a[3& < i 

00MHz JjLkT* 4 i k U \ ^OKH^JH^ 

»C J3 v ^X . ^ROtattA* W3&Klfe»^4 <! k *«TK 

[oo3i] $ tfflBaawj AtflOTEr^x 

v^«»:i£?iJ^ltM$iiJt^3 yfn-(i . ffir 
«««rtt3WRasKtc:=fl: 5 i k t 4 4 W-*»x* 

iwp-a**^ < *■ 4 £ k , fr~o'mfcw*m 

k&4. 

[0032] ±Me&m&M2<r>m&£.t3^x . msm 

[0033] ±15*^^ 1 4t/H? 2 toWLfii 

-f4£k#T'#4. ifcs ^yfyt 
-<7)^^«ffi^fl«iSX7Xv^«®co-^Sr^ L. 

4. 

[0 0 34] 

Kh?7x^mmm.zw&mz^mmmx~foh« z 
coy°7x-?mm&w i uu mmmtf±.T¥mzttfoL. 

y/ilt LT«j£3ftTv%4. 

[0035] ;^)/7X'7«iIl (4. tfiRJfiSffi^' 

r^-e-r h^ii (»sigfl3&i) Sftftr/i^x^A^ 

0. £*>?-*w*-2te«£««i3ft"0**. me*-* 

x. w.mm. mm^m^^^ (&rr r ^x;\j k 

j&TO^ftT&D. ZhlZZ<7>y-£T?3ffi&4CD±.lZ 
lis T*S*S£»J«-f SlMsT"* 5jWR*tfc*UO>*. 
■Tc^-feT? 5(;liA-f;«7 (HPF) 6#* 

SttSftT^*. 

[0036] «neiM:r*£»&44>rt»fc:wu 



"CfiSJRSft. £ftte4 D^x;NW<o^ffi#j9ra<7>i&K 

[0037] B5fe-f-fe7 0 ^ 514. -tOilc^xMWfcBI 
P^coffm^ 7^11 ^iSit^nt V^4 . -y 

^ i Ki. tmvwmzmmi ztHmztixto*) . « 

ft*£kfc:J:>3. ^-n^^fcioT^x/NWS-Slit 

®*rr4. 

[0038] -eLT. Bul«fei^3. -9-fe7**£»S 
4. -+Mr7°?5. $^W4HuieWm^-rv^ 1 1^(4. 
ttJG«ticT&*?x^W<OJSH£, fisfKl*!*, 08;clfH 
e k* £ {8sl&-r * fc*><0;(f XilK 1 4 ftT 
tJ 0 . ^fcfmfaltftLX^X? 5 cD^^'^xm 

wt^^fL^x^w^s^s^^^tLi. 4 a £ 

[0039] BiffB-f -feX^ 5<^±J|«»a5{=«» Sfm^- 
•v«y^ 1 l±£ifcS£;h.*: 1 >x/\W£iltf4 3C, atR 
(?)7?- ^XU y^'l 5 ilTV^. IWt- 
u Vj/ 1 5 liv-U ^ y*^«WHBffl*>& 1 ir'>t 

[0040] t!£"9-fe7** 5<7)±^ti4. i <W -fe7°^ 
5kT ; fft»[*]LT±S?«®2 l*qRtt^,*LT^S. i 
0±S5««i2 1{4. %mtt2 5£ftLX. 

u ^»<ottaj?L2 4*frr&s mtr^ua^ si 

k. ^<7)m«2 3^S^t. #«tttm. ^Jx{4«® 

CDmm-£$tfa2 2tl,Zi.-yXffij£%tlX^&. T 
-feX^5k±g|5*ffi2 1 ki4. <?>Ji.{4'l 0-6 0mmg 

smmLx^z* 

[004 1] HUlE±gP«@2 1 tfeft4«ffi3d**2 2 
«i*'xiAO 2 6*«»tt^, § MzzcDtfxmxn 
2 6 1(4 . . tfxm&S 2 7 3&%gtX $ tlX iS 0 , ^ ^X 
ffi*Mf2 7fctt. ^s;P7'2 8 s fc4V"-7X7C7-3yh 

[0042] Ma^'XktT(4, «3fefflV^*LTV"k*« 
«<Ot.<JDS:*Rffl-r«i k3&*T-& . 0iji.{47ao^-^y 
^r'X (C x F y ) ^N>f Ko7nn*-^>#X (C p 

H q F r ) <di o%^\=i?ynM*i5-ii~?&tfx&nm 

fcfflV^* i k #T*# 4 . ffifc A r s He ^<7)#^X^N 
[0043] WEf-v y^- 2 Ol£SIIt{4^m« : 3 1 # 

i!i?^iTv%4. wmmm.3 s^-^-m-^yr^k'co 
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ff\M(o : m±nm%. muzo . 1 mTo r rjarowse 

*lT&9. Cico^'- h^*;U7' 3 2 SrlH(c L^RST^x 
[0044] ±^VM2 1 fct± % m 1 0«JHiS«}!S4 0 

*«sns8 s*i.Ttj o . ui 1 <o*iaawKB4 o t±mmm2 

1 i:orat=(ifi^-H4 l*«»«-£>;h.TV*S. ££#4 1 
lis i^yA-2ftt7°^Xv£^j&L7fe[£H;:. 7°^X 

Jtc0iEjMS4 Oa^ Vtr-^^{CSf^§-frS«iBt 
lSSJiaWail4 0*>feXfcfi5iii»4 0 a<?M 

TO 2 l £iin-;\°X7 ( LP F ) 4 2*sgl 

£*UCV>.g>„ £<0S*l£>ffl38W»4 0W;l 0 0 MHz 

I, lOmTor rl^T^V^^SE^frTtOr^X'Vjjn. 

[0045] TSBTOk LTWf-br? 5Ctl J&2«D 
KJH&m?! 5 0 tf&gtZftX 45 0 . * OttHiKtettSte' 
215 1 **MESfLTV»*. i«SS2^«««W»5 0 
{±. ^xy\Wt#LT^*y£3l£&AT*^x;sWk:*|- 

LT £ k =5: < ®W=5r-f Xyftm*^*. 

h fe OT'fc 0 . 2MHzm. 
[0046]^:, ±f2fi^-^4 1 e-CHvCSMIH-ft . 
I2« (a) i oiz. 1^4 111 _B£L*:i: 
OlZ, f>*yA-2rtfc7*9Xv£JBritLfcHKc. 7°7 

Xvo-f y\z—yyx*is& ! 8&4 o ao-f y e-^'yx 

i*;i/>sf-Sr±«f«a2 1 iztm-t^msme 1 k . * 
MW6 1 fcj;^"Mia±gp«® 2 1 izumzmmztite^s 

^yfn-6 2k> *fg#6 l ^HteWtWifc 

mm&o^v&a&teWMt Lxvsmt h y y ? a -y ^ 

6 4k. tttt6 3<^>±*fc:»»t<c>nfclM»x- v b 6 5 
k£11;LTV>&. -eLT, /7X?^4)SL«, A 

>-r>-f-6 lfcJ;t/U>'^n-<;V6 4^pS^iil.. 
[0047] ;;t'77X7 («$ft#) ?M y f- 
ryxSrZk-t&k, Zl±. 

Z = R + j X 

k. }f 5&I8ck LxmMt&ZttfX'% h . icose^+T 

R«>f y\z-yyxnm&xmmmftx'b& . * fc , 



?|J nr^rJ yfyi?-- 6 2 -CMEfr 4 - k **T'# S . ^Wt 

y^'y^ 2<0^4<D«k# i |3Mfl^t3r§ ± a tie 
yxy^f— 6 2co^M* i 'PS§ixl.. ^ 
itHgfi 'J y ? 3 4 ;U 6 4 (c J: 0 W&t h t\ k #"C£ h 

r?x-?j yv-yyxnMRZ-kfrx , mmwm 
m^MX-Ste^ yv-yyxmm±v yf-zjivs 

41Z£ 0 - k h . Ltztf-oX . y 

yyx<ngm*ff$ - k «t o . 7°^x-??m y e-^- 
yx&fsigM ye-^>^ts^$-tt^i k*i-e# 

[0048] »i-.y h6 5ii. ■5r^^y7 : 'y-»?--6 
2<7)^ausis$r ; fi : d?tA6^-^-6 6k. yy?a-r 

;W6 4 SrllI^$-^.S ; &-^-6 7 k * ay ho- 
)Ui-&ayhn—?6 9kSrWLT^^ 0 LT. CICQ 

jEtt^3yfyt-6 2£0^*t5ivy y?zi4)V 
6 4cO*S^«<^ftMSiJ«i$*i*. =5r*3. yy^a-f;U6 
4«. ^-^-6 7^J:'5 :S fr^ffi6 8^^UTI2l20 
(b) t^J; d tmte$ix. ^ixtckt=5roT*ii^ 

6 1 hvmmmMAtewm&tith. 

[0049] Mfayy^a-f;W64^i:. 0 a 

^^-LT«M^«i!i4 o^gf^sfiTfe o . mm^iz 

£>0mfflWzWJ}Z2mW6 uz#ttrt&. % LT . iBIfij 
ITCft**-^ 6 7fc±£W*«fl§6 8tc J; 0 'J y?a 
>f;U6 4*IHtt$*T*Stl»6 1 kiOSg|f^D5g0-r4C 
ktciot^jg^^k^o-CtsO. ifUcfciMy 

4 l<7)^i|SISSSria3tC^-r. 
[0050] *fig#6 Hi. «^#ttfei:tXflil<7)#14cO 

«>«fc«^ v * ttz h co^ffl v > & i k 
LV\ ft«#6 1 k«#6 3 fc{4R««fc:iia$<l*. 

iitfcj: o . mme i k^*6 3 tcomcommwim 
&wm6 1 <o>r y^'^ ^ yxif<otim 

k^rl>« ^H^6 1 *WHfffls6 3 k k tfcfS 
R®« k L T P3«f Htt^KSatf § i k X K) . «^ 
<o*^p*— Ji%— \tthz.t-tfx%&« t*>^>^. ffift 

AH* 6 l<^»S»oTW5r<TtJ:^. ft« 
#6 lttRWRTSKTfcJ:^. =5r*Js ftffi^6 l«f 
»5ryT^^yx(i. £Tf*:<r)W&b*>m 
mm 3 k ^■SibT'JHtfc £<Ik ^T'# 4 . 
[005 1 ] PXkCDX 0 tZffif&Z tl& T?X-?WmW. 

iizMf%>mmmz^xfflm-&. t-r. warn* 
x'h&vx-jwnt, y- v>w73 2ifimn^fu-zm. 
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isaraB i 3 j^&itawEEjFfflaiisft* ; t c «t o t , 

t> h 3 2 *«ffl t fcfU itttfMt 3 51Z£~> 

[0052] *-*>«l /vu^2 sawftsfcx. 

7 . #X#AP 2 6 £ffl-?T±gP«® 2 1 <DI*^SA 
§*U S6fc«flS«2 30ttai7L2 4*jloT, Hl<0 

[0053] ZCDVlk. IS1«0*JS*HEIS4 0j&» 

£>»££ff4 lSr^LTlOOMHziiLh. tflRfil 5 0 
MH z C0jlSJS**<±anW2 1 tcWUnSfi* . .TilfcJ: 

[0054]*^ i2«^5 0*>^ < 2M 

[oo55] zcd£?i<z^ ±^m&2 1 (cffl«rt-6*jg 

WwmtitB.* l 0 OMHzUlifc-t^ittcJ; 0. 
X*?***±tf 4 i fc . <£ Oi&E-ccor^x^ 

[0 0 5 6]£^±dteWBJft<affii8fcj5*i OOMHz 

u±t k » «3iw«^grctt^=? y^y^r-com 

[0057] Cix4w*rLT. ±I3BE^»4 1 Ttt. ?hJl 

^*OrciI*J#SllI»£»J^* i o (c , 3^fo- 
56 0^3^7*^-6 2*$J:l^y y?3-f/u 
6 4 . i d K£f§4 1 6 1 

2 k Sr fifties Lit y 

0 s 5£ffi?*l6 l co-< y^ ^ < -tt 

Z b tfX'% . £3S# 6 1 k ffitt 6 3 k i^SISIIftti 

\x*m®mMm%t vt?? yxj8tft*®%\,z<mk-fz> 

Z. b WX'Z &cr>X\ "ST^rj yf^t- 6 2 k LT— JKrff 



[0058] zzx\ mmmm^mwe 1 <r$mA y 
xzi± s wt<o ( l ) j$rcmzti&. 

Z = jZ 0 t a n/3 x ( 1 ) 

K/Atfcs. L^^t, &%b4y\z-yyx <-r 

at**. 5r*J. »ft>fye-^yxz 0 a. &«#6 
1 fc*HSffifls6 3 fceoBfiS^fett (fiflJt) ^MficWifc 
k&S, H4£*Stvr. x ** 1 / 4 ifc&*Si05»£- „ ft 
MW6 Hin>f/K>f yy??yx) bLXWti&L. it 
flPEfca yfVt- 6 2k Offl^T\ TB^f^RIUHFSr 

1 c?)#$ 1 /4»«*«k^* k.ftftlO 

0MHzJa±KtJV^Ti*«»6 1<0HIR^)*S*1 0 

4 1 Sr-HJ-^/J^tT £ £ k 3&«-C# 75X7 
oft?t<50 9 yximmfex*.% V**$<7>%&fc:. ^ 
«#6 lc7)^$^l/4^*J; i 9^*< LT*il^6 1 

ii±SEcO 1 /4^«*iHiO^J: 0 fc*< 
»4 1 tix 9 TX&co X a fc^Sfl:^ * d k {±5rv ^ 
[00 5 9] 4£ s ^jgHIK^fil^'rS^k*^. 77 
XvOft^fO U T7 9 yx^^r y*z)Vth <T k #*T*# 
LOT'. *«««»*»4»*fcft««SE**<^*i k** 

A^^r < , «j«3tei«eigO*i8ia»*flWW £ k #T 

S*. %&b nmzm-frmiz^a y^y 

v-zm^xm&* b &vxx?71ji&(d£ o izm&m 

»4Ui. $Wx- -y h^-ir^^v^^T', iS@i 6 0 

mmgg. s$2 0 0mm^iORjii^k^^k^ 
T'# . J: 0 t/h$ < § £ k 4 . 

[0060] U^3>f^6 4S:fflV^T»S»Kr^ 

[006 1 ] isiSEay-r^e 2<03S*iPKEffl 

c7)^-^-6 6ii. mmmm-^-hovxh^mm 

6 lc0±ffi{McffiS§^TV^C0T ; e-^-6 6Oif^ 
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[0062] fcLtOi 3 C ft&*S4 1 ttffiJflagttftU 
0 <0ffiS8fcb* 1 0 0 M H z J3Lhtc5r«> fc*g*:§Hi;fc8!l 

ski %mth t> cor-*> o . ^timmm^m o ( sis 
m&TTh & z t t>w t l v * . 4 o <7)in^m 

s&«3 0 0MHzJ2LJb«Mi#Wi, iSHbWBV^fcft. Sit 
#6 1 £l/4»ft*»<7)£cF<0»£&-r.. 2n/4i£ 
J*jH;l~ < l + 2n) /4*» (fcrtfU n = l, 2, 

) o a ^>^nfflw^*:$ TPH»fc&»*#& - 1 a* 

t§ ft . 

[ 0 0 6 3 ] <fcfc* S£4»4 1 <0H i oseewtcov^ 
ft . £ ZX'it. m 5 iz^-fX o K , &&3I4 1 

yfVt-7 2<7>£=lMffl ; E-?-7 3tt^-^-6 

*^3ttl&«R4 0 afclV'J y?x4}V7 1 Sr^LT^I 
ggrJ yfyf- 7 2 ICS 0 , »W*6£-fc =t 0 4±ii» 6 1 

»J*0«^fc:«. ^3>r^-9--7 2 tC X 0 4* >f- 

ft. CI OW£tf>*ff 6 t^-To 

[00643 5XC. »^ts4 1 <7)f&2<7)$mmiZ-0\^X 

mwi-&. zzx*te, 07(3^i-i3t3. imme \ <r> 
couy^3-f;t/74 t^Rga yfvt- 7 2 £ft 

T V . ^<0flil«fl§JiSc}il2 5 0 . PJ 

iiisj t*3^£tf Lt«^t«fta. •£ «> «fc o sSr«jaco 

«^fctts ««^ : 5rt-Uy^3-f;^7 4S:. 4±il#6 1 

(om&izte, ^mmm^zumetmmx'h^. &±<o 

ft#\ H»ktTt±DRa«fc:H«9s-C*5. 

[0065] mz. ms%%4 1 <om3cr>$mmiz^x 
mmt&. ictii 08ic*i-j;atc. 4±ii#6 it 
mm imam) 75^7^ k*t«c0«* 

IZXK) ITWFlMt LXti 9 . $&«^4 0 a^5-f F 
gW7 5ti^$tltV^. *LTs *5MFmf7 5 
S:^LT^g#6 lfc|ft«3tl*. ^-^-7 7(±rjy 
Fn-7 6 9t;:,£ > 9f&'KW£tift. -£<?)fa<9«j£ti:EI 2 fc 

*) . pi tawcura tw^-fctt lxwlwz®w 
<7)&m$MJjtfA7J Ka»f 7 5 ^^-trsii^6 1 k 

ft^Sft, X?^ KgU«7 5^«{4a^ig»^1S7 6 
j:^_^~77htcfc l 9S^-r-l»c:fctJ:0s ^t- 



yyx&m&r* ztrfxtz. zcoxo cam* Lfc« 

£ 4: *«TS ft . - W%£<tfSflHg»£H 9 CI^T . 
[0066]St, Siirfs4 1 ^40SWJto^t 

i^-r-s. mi oizTF-t&oiz^ ^mme 1 

*) . i tosastaiw 7 s K-aj^n yfvt- 7 9 ^stes 
iiTus. ^*iiiisffl^-^-8 0^-^-6 6 tm 

mizayhv-?6 9lzJ:y)MWZti&. *LX. mm 

Lxmm®m7 8izm*). $&M6uzwtezti&. * 

*fffrKW*«*-r4. zcoxdtcmf&^m&izii. 
mmsm7 stix^-f k §^^51^3 y^y-v- 7 9 

y^-yyz.wm.Hi oi\ti?xih. ttc. mmtt 
7 9 amme 1 tflf«i$-*fe«»ci&«r*^-rw* 

[0067] <^t. *^BJ!Ofl!JO|lifi^ffit-ov^T^ 
(iM^roTfe 0.012 tc^-T J: 3 iz, fi^H4 1 ' 

mmz±.%v&®i2 nzm&zttx^h. m^mz\,t. m 

■&»4 1' coTSSI5i3# : itr^^y7 : >-9--9 1^ 
Tgfl<?>*S9 1 aA«±Sa5«62 <I 
Oifr&lz, svSfny^yyr-v l<7>T&<vmmziiT?' 

T?-9 2wm&&ix, zcovmx-, ±nm2i(z 

gPHffi2 uzmfe^tiXte*). mi3izm-£olzvy 

yvmeL. wmzmwmk<n%m.<7)m®F?9 3 

»t 4>*LT V ^ . i iX ^> SaJHP 9 3a (ifef fa fc «t 0 WflK 

fws^tfc o , T-y-r?-9 2wm»M£iifcmz. 
ztizimjiizx o wsucfia*t * i t3&*r * & 1 1 i> 

r^'r^-9 2cD^mziK>m^mmiXK>mm 

%i>cr>ff&ZttfX'£&. 

Kgfltt^i: Uayfyf-9 1<7)«@9 1 ak«gR 
[0068] ®.m. mitffit. m-\~~ 1 0 0mmgg« 

m, mmmtiz x zmrnrno Lf&.ftm±izw o w&%<o 
xmitofflm^tx^titiK zcoxo tcSE-&»4 1 ' 
<r)~nzm%±3m& 2 1 wmts ztizx^o.^m 

§ C * J T' # -I. jeEftt J: ft 7*5X7 CO^—^ 
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&m< tch i fc < . «s»^>5s^7t sra 

«W AXTv TO)&mtt: < . 'hSMb&^Ullk&ft. 
[0 0 69] bc\%X\ "K3yf>t-li 51^ s R 

7W.mafiWf&% tLtz-yjcomm 94a 2 1 

cO-gR^&U iifef§JlkLTO£M£tf-LT«:®9 4a 

*ufefi!i*<o«s 94b #gy t btvfciim. u *s 9 

4 b £±T$tfft £ k (C «fc 93g*£^fl:£itf#6 

5<7)j:3ClI9 5a 1 9 5b Sr^Pi&fc: L^^Vr^ 
- 9 5 k ft .1 k . i 0 -SHit SrlWMfr*- ft - 
k#T*#ft. 

[ 0 0 7 0 ] , ap^ffiBttJJEHft^JPKtdSSSix 

* i t % < . $ammx'h ft. mux. ±.mm<n 

0 0 M H z JSLht tJ^*\ 1 0 0 M H z T t 

•r?xvm&m<amm&x)j * ma l x t, <t v >. s 
tft6 3i*i#6 1 izttLxmnrnzmitztf, 

m-t&zki>*si%x<b&. $t>iz£iz, wa«a 

^xmwLtztf. ztuzmi-r. mmnmbLxim 
Fnm^mm ilcd) mmmcom^m^x-h^x^ i 
<. ttiTyx^mmijx.^^-y^zm^-r. xn v s 

ti . ^zmcomsfflir? x-?mmizm^m^zm h 

[0 0 7 1 ] 

tmizmfotf&E.ztitiimmb-*i$z-=i yiry*r-b* 

■£tsW.W&m®B Zffiffc-f ft C0X\ 100MHz £X±co 

mmtemt} t. , x * r^cox o iz± 



Blfc:S^«ffiiTlfi[5iJ*«lll»*«)iW-&^)T. 
/hSMb&*Wt* 0 . ±fc» ©fc£l£ftft.lk£ct , 9. 

vxlizm&Z-tkhZbtfX'Zh. ttz. ftS»*3>f;i' 
»<Dl/4iJE*«fcO'hS<-r-6il:* J ^§. =tO-JicO 

&<n£ot,zm&tifmtr s £:<-Z:&c\bii^K iti. W.W 

<7)1P&1,Z± Y)i,-)VV%)%:*mtb%>C\bti i X%&. ZC7) 

x a %^%*m^x7?xvwmsmzffiifctz> z t 

izX 0 . 1 0 0MH z£Xk&mf$%Mtit:&t&LXy' : 7 
X-?*£s&t&%&X*%> s X?7-Jr&<7> «fc o ic^-fbSr 

fc^$-tirl.ik^T&S. 

[0072] *f|BH<Ofl!l<Offl^tt«tWf „ S-^H^r^ 

k^rO. -<yb-^yx^aig!efWf^-^<^^-k* i: 
T# ft . L fc*^ T . WWftt^^RSRfc:* ft - k tc J: 
ft^F%— ^x^^r-ti^Sr^ < ^ft i k **T'# ft . 

t s ffl&comkcDtzMzmm^gfflwz-vj xr -/ r 
H^ffl^Tr^x^ii^s^fll^ft«ik^j; « 

SWrttjW^Kfc** Clk^ift r?X7W<M>x 
*/l^f-flbfe&^ < -T ft £ k ft . 

CSfiiSl. 

[02] Hl^r^X-rJUS^Sttcfflv^nfeS^BSr 

[03] 02<?)^SO^fiiigKS:^-r0. 
[04] |i|«flffit<0^a»Srfflv^»^fe:*i*t***k 
■i y^—fyxb^m^^tm. 

[05 ] s-^Hfom i wsam&TfiVBfim. 

[06] H5^aE^»<^5SHWl|»SrSrrEI. 
[07] S-^g|^2O^^J^^-r»TH0. 

[08] m^&com3co3mmz^i-mmm. 

[09] 08tfDaE^«^?«lll»S7i^0. 
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[01 1111 0COl££%*cr>Wm\M\8&$:^i-m« 
B0. 

[Hi 3] ®i 2^m^commzm^ti^mmmum 
[014] --%<7>nm> i ±M'9M<7>-uzti;L. i<mm 

[015] -^mMti^±m'mmco-m^L. $mm 

[0i6] fem??x^>immsi / zm^t>tix^tzM-& 
[01 7] xfm^ms&z^-tm 
i ; 7°7X~?mmkW- 

2 ; J~t>J<- 



5 ; •yriz'T? (m2comm) 

2 1 ; ±.&w& mivmm) 
23 -.mmm 
3 o ; tmtfx&i&m 
3 5 ; %m$m 
40;^i commfc'mm 
4i,4i' ; m^m 

6 1 ; £MM 

6 2 ; ^nyfyf- 
63;lft 

64, 7 1, 74 ; 'J y?3-f^ 
6 5 

6 9 ; 3V hn— 5 

7 s ; mmmtt 

9 1, 9 4, 95; isjfnyfyt- 
9 3 ; MSKW 
W ; ^fls^x/N 



[01 ] 



[02] 
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LHF -42 



2/ 28 25 
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28 21 
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m3) [04] [05] 
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[010] 



imi i] 



[HI 3] 




[014] 



94b 



94 



^94a 




/9 

4 




[HI 5] 




[017] 



120 




1 



131- 



.1*1 



132 

V 133 



132 



V 133 



a 



^122 
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CHI 6] 



100 




101 



101a 



-103 
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(72)«BB# ftffl *- 

KSJMf*ff»l+3TB-l#l-» tfcfcfe 

F^-A(##) 4K030 FA03 HA07 JA18 KA30 KA45 
5F004 AA16 BA04 BA09 BB11 BB18 
BB22 BB23 BB25 BB28 BC08 



